AEVLSEL 10-149-86

tHMEA HWE. 2 EL .
CRILICALITY iz

UNIT TN
OWE WD, _ 7P948)18-506_SDA;
=503

_ — 220482
SHEET  __} oF g

SHUTTLE CCTW
CRITICAL ITEMS LI15T

FAILURE HODE AMB
CAUSE

FAILURE EFFECT
On END TTEH

AATIONALE FOE ACCEFTANCE

“Ha aulpuk signal ta the ViU,
Heilhier wideo or synchronization
intarmaticn iS5 presenl.

IvL

M — Syng Generatgr.  Clogch Divider

Chain 779a2800-504,

4 — Comera-Tinming Lagic 22990481-501
44 — 4ync Ferwaller. Vides sulpul

drive ¢294884-503
ab — Pomer On/OFF Switchin
Tnpul Yoltaygs Prerugu?ﬁlur;
Dutput Yoliege Regulelors
LIMAHES-R0D
wT- DC-DC canverler.
ascillator driver.

Frimary

fid— Haster Dscillator 2295527-1

IFAR

Secandary
Rectifiers/Filters 2299886-503

Loss af camera autput
depicting scens iafarma-

tion within FAW of Tens

assenbdly.

Lots of mission
critical wideo.

QESTEN FEATURES

The TVL/bens Assewbly |5 comprised of 16 electrical subassemhlies: 13 cubassenbliss
are RLA Astro designed and fabricaked wsing stasdard printed-cirouit board type of
cxibeuction. The remaining three assemblies, Bigh vwoltage power supply, oscillatar,
and slepper mukors, are vendor supplied compongais whiéh have been specified and
purchased according to RCA Spacifizatioa Contenl Prawings {5CDs) prepared by engi-
negring and reliability assurance. Specificatians per tha 500 are prepired to
establish ihe decign, performance, tesk, gualification, and acceptance requirements
for a procured piece of equipment.

Farts, materials, processes, and design guidelines Fur the Shuitle [LTY program are
specified in_accordance with RCA 2208503, This document defines the program reguive—
ments For salection and Ccontrod of EEE parts. To the maxiowm extent, and consistent
with availability, a} parts have bean selected fron military specifications at the
JAH Teved, as o mindimum, [ addition to the gverall selection crileria, & subsst of
general purpose Prafirrad parts has been defined by Lhis docusent and Lhe RCA Gavern—
mgnt Spsiems Division Standawd Pacts Llst. In the case of khe CHMOS and TIL tamily af
wierocireuils, devices are screenaed and bested bo bhe MIE—STD-863C equivalent and
procured uwader the designations of HI-REL/3WD and SHC S4L5 from RCA-SSO and Teeas
[nstruments Caep, rns?cctiv01y. Parts not included in the above docwnents have bepn
wsed In the design only after a nonstandard ibtesm approval form [HS1AF) has baen pre—
pased, submitted to Reliability Assurance Engineering {RAE) and approved for wse in
e specific applicatian(s) deFinegd in the NS[AF by NHASA=JSC.

Horst-Case Cirguil Analyses have besn periormed and docemented far all circuit
designd ke demonstrate that sufficienl aperabing margins enist far all gperating
conditiuns. The anal ysis was worst case-in that bhe walue For each aF the varizhla
parmmeters was szet bo Timits Lhat will dreive the gutput to a vaxioum {or minimum).

A component application review and anelysis was conducted Lo verify that the applied
stress on each piece part by the temperature extrames identified with eovirarments]

qualificalion besting does not anceed Lhe skress Jerating values identified in RCA
Sruh50d .

[n addition, an objactive examinalion af the design was parfarmed through a POA and
COR to werify that the TVC/Leny assembly meb specifiration and contraciual FEQulTE-
neAts .

2-0F - 2—194
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— LUHIT TWCACLA
FoEa wO. _ 2,21 . - .' SHUTTLL CCTY OWG MO, 2204819506 5087
CRETICAL TTEMS LIAT __2294821-003
CRLITICALLLY £z . ———— SHEET _ ¢  OF
FAIURE MIDE AMD FALLURE EFFECT
) CAUSE — 4H EHD [TEM RATIOHALE FOR ACCEPTAHCE PR —
Hy outpul signaT 1a the YSU. Loss of famera putpuk BESIGH FEATURES
Heilher videos o synchronieation depicting scene informa-
inflermation is presant. tion :;thin FOY of Tens BARE BOARD DESIGH [AY, Ad, Ab, &7}
assembly,
1¥C The design for the assocliled boards A1, A4, AG, A7, are conslruvcked Fros laninated
A1 — Sy Generalor. (Jack Divider | Heral fajgg: copper-clad epoxy glass sheets [MEHA G-18) Grads FR-d}, PER HIL-P-5EG17A. Circuil
Chain 2294B80-504. Losc nf mission conmneciions are made through pristed braces mhich run From point te point on Lhe
a¢ — Comera-Timing Logic 220408)-501| <ritical video, board surfaces. Evory brace terminates at an anaular ring. The arnular ring
Ad - Syne Furmatter. Videa suktput surrounds the hole in which a component Vead or terwinal is locaked. This ring
Urive 229<dB884-501 provides a foating for Lhe salder, ensuring good mechanical and alectrical
Ak = Pawer OnfOFF Switchin performance, lts size ar gshape are governed by MIL-P-55640 as are brace widths,
Input Yulioge Pruregu?alnrs spacing and routisg, These requiremonts are reiterated specifically in drawing
Dutput Yeltage Ragulators antes Lo furbher assure complianve. Yarialions between the artwark master and Lhe
ZRUAHBS 501 final product {due to irreqularities of the elchiag process) are alsp conbrutled by
ff- DL-OC cosvarler. Frimary draning notes. This prevents making defective hoards From good artwork. Hales which
naciliaior driver. Secondary fouse no lead or kerminal, but sevve paly to electrically intercanmectk the differcat
Rectiflers/Filers 22993856503 board Tagers, contain stitch bars for mechanical suppore and increased rediabiditly.

Al- Haster dscillalor 229ah27-1
' The thru holes are deilled fram a drill tape thus eliminaiing the postibiliiy of

human error amd aYlowing Cight conlrel aver hole and onpular ring concentricity, aq
important reliabiViLy criterian. AfFter drilling and etching, 411 copper rladdiag is
tin-lead plated per HIL-5TB-1495. This prowides For easy and rEli#th suldering al
the ting of board assambly, even afrer periads of pralenged skorage.

BOARD ASSEMBLY OESIGH (AY, A4, AB, AD]

A11 camponents are installed in & masnesr which assurds maximom relizbility.
Compoaent leads are pre-Lianed, allowing total wetting of salder joints. Al Teady
are farmed Lo prowide stvess relief and the bodies af large companents are stoked.
ipecial mounting and handling fastructions are included in aach drawing required
after Final asseabdy. The board is coated wilh wrethane which protecls against
hwoidily and Con{aninatian.




REVISED 10-14 BE

- WNTT  _ TYLACLA _
THEA MO, _2.2.]) - SIUTTLE CCTY DWG NO.  _ 2254619-0hG. S0R/
CHITICAL ITEHWS LIST _ FEn4R21-501
CRIVICALITY  __2/9 — SHEET __ 3 OF __ 9
FAILURE HOBE AHD FAILURE EFFELT i
. _LAUSF ) _ GH EHD JVEH - RATIONMALE FOR ACCEPTANCE -
Ha oulpul signal to the V5U. Lpss of cawera sutput DESIGH FEATURTS '
Nuither wides or synrhronization depicting scepe infarma-
inlarmacion % presénk. tign wilhin FOU of lens GhRE BOARD COMSTRUCTION (A2}
assendily.
Iwi ¢ The boards are of “welded wWirg"™ constrockion. At the bare board level this dues nol
f) - Sy Genaratar.  Clack Divider B distinguish it fruom a norma} PC baard eucepl that holes which wil1) take weld pins
Chain 2294880-504. Lase of missipn gengrally ara not cennected to PC traces. Only thase pins which bring power and
4¢ - Camera-Timing Logic 2209861-501] rritical video. gruundwﬂntentials te the [Cs are an PLs. An anwlar ring surrounds the hale in the
A - Sync Furmaiter. Videw putipat board where gach powar and grewnd pin is locatad. These pins are Ehen soldered to
drive 2294RE4-503 the Lrace 1ike any obther comgument lead. Aside from this feature, all design
Al = Power DnfOff Switching & construciion techaiquas used in PO board bayouk apply.
Input ¥alltaye Prevagulators .
Oulput Yolieyge Regulators ODARD ASSEMBLY (A2}
2204885- 501
Al= DC=UC conwarter. FPrisary Fhe drilled and ekched boards ére populated with sawaral husdred selderable or
gscillabor didwer .  Secandary weldable ping. Powsr and ground pins, as well as connector pins, are soldered in
Ractifiers/FilLers 229180606503 place. Discreet components (resistors, diodes, capacibors) are attached is
Ali- Haster Oscillalor 2208527-i bifurcated terminals, where they are soldered. Flakpack -ICs are welded,
lead-by-lead, bo the taps of the weld pins. After welding, estra lead matarial iy
trirmed dway. Circuil connectioms are made wsing #3386 AWG nickel weld wire. The
wirg is webded to the pin surfaces on the board backside. Al wire welds are done
wsing a maching which s tape driven, thus eliminating the poisibility of miswieing
Oug tu wperaiar arror. A1) miring & ¢ircuit performance 35 bested price to
baz—level installation. After successful besting, components are staked as required
by drawing notes amd the assenbly is coated with wrethace.
Ihie board is inserted in the bux un card-edge guides, in the some manner as the other
P bgards.
BOARD FLACEMENY
The A7-4 low vwoltage puwer supply board 35 bolted in place at 6 points aronmd its
gerimeter. Four of these mounting screws alse pass through end Lie deon the smaller
A3-H bpard. Those two boards arve mpunbed face-to-face, saparated by the standoffs.
Electrical intercompections are achieved by Juwper wires between the two byardsi. The
A7-h houses @ H-pen cganecest which brings 1a power and signals from ouiside the
nuielun ] @ .
ihe &7 mudule includes these two boards as weil as poawer Lransistor 4. The modale
bousimg is bent aluwinuw sheet, camprised wf two halves serened tegether. Tha boards
al 94 are securad 1o the lower half, and wired toyether. Then the wpper RalfF is
pul in place. Dy mounting Q4 directly 1o the alominun hausing, geod thermal
perFormance & assurid.
The &1, &2, ad, AG, boards are securad in bhe slocironics assembly by
gald-plated beryllium copper card quides. Comnectisns are made to Lhe mather board
with blind-mated connecturs. Disengagenent dering lauach ix prevonked by & cover
which spans the bodrd's (ree edye.
e ’

- = . . -1 FRECT] F N
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- UNIT __JWCACIA
FHEA HO. _ 2.2.1 SHUTTLE CCTV OWG WO, 2304319-506, 508/
) CRITICAL 1TEHS LIST 2294821-503
CHITECRLITY 242 SHEET 1 oF 49
FALLURE HODE AHD FALLURE EFFECT )

CAUSE

AN EHD JTEM

EATIGHRLE FOH ACCEPTANLE

Mu culput sigral to the VSO,
Heither video ar synchrﬂnizalinn
inforwalian is prasent.

([T

&1 — Syn¢ Generatar. Clack Oivider
Chain 22948E0-504.

a2 - Camera-Timing bLogic Z2294B81-507

al - Syne Formatier. Wideo autpul
drive 2294884-503

AL = Pouer Du/OIf Switching

Input WalLage Prevequlators
Dot put Yultaye Regulators
2299885- 501
- DC-DC canvarter. Prinary
oscillater driver. Secondar
Rictiliers/Filbars 22048805
Haster Oacillatar 22955¢7-1

b2

Lpss of canera output
depictiny scang informa-
tian wikthln FOV aF lens
assembiy.

Loss of mission
critical wideo.

ETCWEND) what 1
the réquirameais

approval of RCA eamd WASA-JSC.

QUALTFICATION TLST

The A13 assembly s & temperaiure compensated voltage conirolled crystal oscillator
urchased ta a specification contrelled drawing that cstablishes
ar performance, design, test, and gualificalion of the unit.
product assurance provisioens of the document contain the identical requirements for
electronic pards and matarials as the Shutthe {1V progran and must receive the

fhe

Mechanical end electrical integrity of the asscmbly

it confirmed by both analysis (design reviews| and test lgualidication and accepiancal.

For Qualificakion Test Flow, see Table 2 located at the freni of this back.
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T UMIT __YC/CLA
FHEA MO, _ 2.2, _ SHUTILE CCTY WG ND. F204639-006, DA
CRTITCAL ITEMS LIST R
CRITTCALITY i SHEEI __ &% = OF g
FALIUNE MDDE AMD FAILUDRE EFFECT -
. CALSE L {4 EHD ITEM — HATEONALE FOR ACCEPTANCE -
tiv aulpul signal to the WSU. Loss of camera outpul ANCCERTANCE TEST
tirilhar vides or syichrgnical ian depicting scene informe-
wnfarmalion is prasant. Lian within FOV af Tens The CCTY Syslems' TVC/CLA s subjected directly, withoub wibration iselaters which
e . ansenlbly, might be wsed in Lheir normal installatiun, te tha following tesiing:
Al - Sync Generator. Llock Divider | Horal fose) ® Vibration: 20-80Hz a dB/0gt-risa Fron 0.01 GE/Hz
Chain 2204880504, Locz of miszion Bf-350 Hz: o.04 G2z
AZ - Camera-Timing togic 2204884-501| critical video, 350760 di: -3 48710 Oct—slopa
A - Syac Forwalicr. Videa dubput : Test Duration: 1 Hinute per Axis
drive 2299824-503 Test Level: B, b Gros
A - Power Dn)OFF Swikching

Input Yoltage #revequiators

» lhermal Waruum:
{Qutpul, Yallage Regulakors

In a prassure of 1X107% Turr, the tanparature shall -be as

fallows;
2204885501 .

A7- DLDL converter. FPrimary 125" F: Tima to stablize equipnent plus 1 hour
Escl'_l;l_‘_aturf::ll_rr:er. 23;&3323;;3 257 F: Tima to stablize equipunent plus 1 hour
ectifiers/Fillers 125% F: Time Lo stablize equipment pl 1h

Alf- Master Oscillator #295537-1 CHIIERL B our

The TWOACLA @ay aol have been subjected to the vacown Condition.

lar Acceptance fest Flow, see Tahla ¥ located at Lhe front of Lhis book.

GFERATIONAL TESTS
OPERATTUMAL FEST

L] dor to veriFy that CCTY compongnts are gperational. a tg:hmughez;e::'[:{[;he

o alt i all tha coosand related compenents Trow twe PHS (A pai nite ;_-nmand
e b L. Lhrough tha sync binas in ihe Cemaral/PTl, bo the Camara | o
Lhrowgh th%lﬂ test J:JJS% alsc verify the comera's ability ko pr?duce video, A ‘r ot
dle:ll';:ﬁr-tn r.ﬁut: widen, and Ehe maniior's ahility to display widea. A s¥fla

iu:.u'ld ﬂe periormed to varity the HId cowand path.

Pre-Launch pn Oreiter Test/in=fi1ight Igst

él E?:B:ni;c;:ﬁi;::zlm selack a monikay &b gestination and Lhe rawera andear
) 1 as SOurce.
3 '_lé.:?ul WCamera Pover On" command Eroa PHS panel.
) & MExkernal Synct on mankkor. ) . ) )
S Bheerue videe gisaiayea.on muniter. tolg that 1€ shles 21 ML ICL o0,
i 1.e., stable rasiar . .
finf‘g:g‘:ﬁi; :'.:un;nsil.e sync from the RCW and that Lhe camerd 15 produeing
& Z;I::cuh:—':'r:h?ill:m‘;ﬁ;ui, Zogm, DLR, AHD Gamma cmlqa,an‘ann visually leithar
" via the wonilor nr direct nbservaticon) vatify nperfltnn. ource
7. Selecl dewaliak as gestinatyan :nd camara unfer Lest as s0UFCE.
) i lin
B. OQbsprve wideo routed to down . .
0 aiiera Pawer GF" command via PHE panel. . i
Ud 1A 2-91 1'3‘ :‘.:';:.n SLips 3 through 0 except 1ssuE coimard 3 w% the HOM commantd p
e TS " e mere Ml Ehe CCTY eguipment is operativnal.

F_%



REVISED 10-13-0&

PHLR MO, _ B2 0.
CKITICALITY
" FAILURE HODF AND

—afe.

CAUSE

FATLURE EFFELT
(K EHD T1EH

UHIT THE/CLA S
WG MO . f2MAT9-L06. BOGS.
frad402]1-503

SHEET 5 3 g

SHUTTLE CCTW
CRITIC4L ITEHS LIST

- RATTOHALE FOR ACLEFTANCE

Ju output signal tu the will.
dpither vided ar tyachreoaizakion
inlornatian is presenl.

Sync Generator. Clack Divider
Chain 2254A880-504.
Cawera-liming Logic F294R8B1-501
Synn Foroalter. Yideo putput
driwe 2204884.9D0%

Power Ons30f Switching

Inpul Yolbage Prerequlatars
Output Yoliladge Regulalors
$M4AR5-501

DC-DC converter. Frimary
picillatar deiver.  Secomdary
Rectifiers/Fillers 2294BH5-503
Haster Oscilloabor 2295647-1

Lpss of comera oulput
depiciing scena infarma-
Lion within FIV of Tens
assembly_

Loss af missian
critical wideo.

{6/ THIPECT ION

frocurement Conkrul — The TWC/CLA E£E Parts and hardware itams ave procursd fegm
approved veadars and suppliers, which meet the requirements set forth in the CCTV
contract and Quality Plan Hork Stavescot [WS-25%3176). Resigent DCAS persannel
review all procurement dqueuments to astablish the need for GSL on selecked parts
(PAL 517},

d Storage — Incoming Quality inspectiaons are made on all
rece{waed materials and parts. HMesults are recorded by ot and retained In file by
drawing and centrol symbers For future reference amd traceahiiitg. A1Y EEE parts
are subjacted L& tacomiog acieptance tests as called far in PAL 115 - Incoming
Inspection Test [nstructions. [ncoming flight parks are furkher processed in
accardance with RCA JH46RR — Preconditioning and Accepiance Requiréments for
Electrunic Parts, with the esception that DPA and PIHD teskting is nobt perfanmed.
Mechanical items are inspected per PAT 114 — Incoming Inspectlon Instructions Far
mechanicdl items, PAT 35 - [n:umin? Quatity Cantrol laspection Instructionm, and
Pal 612 - Procedure For Pracessing Incoming ar Purchased Parts Designated for tlight
Use. Aciepled ilems are pelivered to Maverial Costralled Stores and retained
wder speciFied conditions watdd fabrication is required. MNea-conformiag naterials ara
hald fur palerial Rewiew Board (HEB) dispusitian. (PAT-307, PAl EQC-L3VE.

Bo i 5 ek — Priar to the start of IVYC board assenbly, all ilens

arc verified to be currect by stack roon personnsl, as the items are acrumelated ta
form a kit. The itams are verifled again by the operataor who aszertiles Lhe kit by
checking against the as-buwilt—parts-Tist (ABPL3. DCAS Handatory laspeckion Pginls
are designaled for a1 printad circwit, wire wrap and welded wire boards, plus
hurness cannecters for solddering wiring, crimping, salder splices and quality
warkmanship prior ta coating of the component side of boards and sleeving of
harpesses, :

1YL Hpards

Specific TWC boarg assembly and test instractians are provided in drowing nebes, and
applicable documents are called wwt in the Fabricabian Fracedure and Recard
(FPA-2204819) and parls }tist PL2Z23B19. TFhese in¢lude ghubtle TWE asseably nates
2594660, Process Stawdard RTY-506 22808481, Proress Standard - Honding Yelrem Tape
2IBOPAT, Specificabion Soldering 2280749, Specificaticn Name Flate Application
160167, Specification - Crimping 2280800, Specificakion — Bonding and Staking
2280874, Specification - Urethane cpatiny Z2R0ATY, Specificalian - locking compaund
2026115, Specification Epoxy Adbeciva 2070985, Specification — Markia 2ABUB TG,
Speciffcetion - Worknanship 8030035, Specification — Bonding amd Slakiny Z2BOBFS.
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THE

CRi

TiATLURE HODE MO

MDD _d.@.1

258

TICALLRY

-

UNIT _ TWC/CLA

SHUTTLE CCTV DWG WG, _ P294819-5006, S48/
CRITICAL ITEHS LLSY DT R .
SHEET _ 2 OF __ 9%

CAlSE

FATLURE EFFECT
o EnD LTEH

RATIOHALE FLR ACCEPTAMCE

Ju output signal ta the VSU.
Nerbher videa or synchronicalion

tinlar

e
a8y -

ful -

dy i

walion is presant.

Sync Generatnr. Clack BHivider
Chain 22949800504 .
Camara=Timing 1ogic 2254H31-501
Symg Furmaller. Wides gulput
drive 2294883-501

Pawer OnsD0NT Swilching

Input Yoltage Preregulatars
Dutpar Valtage Reywhulurs
2204885501

D00 cumverter. FPrimery
pscillator driver. Secuadary
Ractifiers/Filtars 2204846-503
Master Mscillatar 2295827-1

Lpss of camard sutpuk
depicting sceng infuorma—
Lian wilkin FOV af Tlans
assembly.

Worsk Lase:
Luss af @ission
critvical widog.

DAL [MSPECTIOM

1ve  Ausewbly and Test — An opan box test is performed par TP-11-2234519, and an
Acceplance Test per TP-AF-229461%, including wibralion and therpal vacuwn. Torquas
are specitiod and witngssod, beaceanility numbers are récorded and colibrated tocls
are cheched prior Lo sse. ACA Quality and DCAS inspecligns are perforined at ihe
cunpletion of specified FPR operations in accardance with PAI-ZG4, PAI-205, PAL 206
aid FAT 21¥. DCAS perscnnel wibness TWE boktoa—up and critical torquing.

IYL/CLA Assembly and Test — afbter a TVC aod an CLA have has been kesbted individually,
Lhey are mated srad ¢ Tinal accaptanre fest is perforsed par 1P-AT-2294§17, including
wibralion and therned vacuon environwents. RCA and DEAS persanne’ momitar thesa bests
ant review tha acceptance tesi datafresults. These persoansl also inspeck far
conturmance afear all repair, rework and retest,

Freporat bom Tar Shipment — The TYC and CLA are separated prior to shipment aftec
tabeication wnd Ltesling is complete. Each is packagad according to OCTV Letkar HOMI
armd 2280746, Process standard fur Peckayisg and Handding guidelines. 411 related
gocuneatalion including assenbly drawings, Parts Lisk, ABPL, lest Data, eto., is
gathered and held in a decumentaiion Folder sssiygmed specifically ta each 2ssembly.
This falder is retained for refereace. #&n EIDP iz propared fur each asceubly in
arcordance wilh the requirements of WS-2593176. RCA QC and DCAS pers¢onel wikness
vrating, packaging, packing, and marking, and raview Lhe EIDF for completencus and
AELUFBEY.

s o2



EEV[SIFD 13-3-06

WHET _ TYC/LLA
PHEA NO. _ 2.7.1 _ SIUTTLE CETY MG HD.  _ 2204Q19-50E, S08/
CRITICAL IIEMS L1S) P294RF]-50%
CRITICALITY _ 272 . SHEEF _ A OF __ 9
FAILURE HODF &bD FAILURE EFFECT
CAWSE LN EHD JTEH RATIONALE tOR ACCFPTANCE

v owtput sigaal Lo the WS
leither vivea or synchroiizakivn
nformakion is present.

11 - Sync Generatar., Clock divider
Chain 22048R0-504,

1z - Canera-Timing togic 2294081-501

i - Sync Farmatier. Wideo cutput
drive JZ204B84-503

ik - Poner Onflli Switching
Inpel Wollage Prevegulators
Oulput ¥o!liage Regolators
Z4908H5-A0

f- DOC-D canverter. Primary
ascillator driver. 3Secoadary
Pectiliers/Filters 220488E-501

(13- Master Oacillatar F29E527-1

Loss af canera output
depicting scene infarma-
tion within FY aFf lens
assenbly.

Loss af mission
crilical video-

FATLURE RISTORY

IUKE - WZ6d44 = Log #0462, TVE S/H FDO3-502

Ik - W2640 - Log #04R%, TVC 5/H FDO3-S02
Oescriptign: Integrativa Testing Failure

Bax Level

Thernal-¥ac Hot Envirorseak

fiy widea from TWC. +2B wolt current at 1.5 Amp limik.

war hot Lest cycle =105%F)

Caysg? Shart inm A7 low voltage pawer supply.
Leansfarner|

igqg-

(30 winutes inta thermal

.

{High voliage winding of

HRomgwed and rep]aced transfarper [sent to vendar for analysis).

Correchive &o1
Lhort due ko a pin=hole in magnet wire insulation,
Future transforvers Lo be purchased per revised spec conbral drawing ECH CCTV

&10[BI024] .
TOR - W2740 - Loy #3486 - TWC S/ DOB-502
Qescriptipn: Pre-Launch Test Failure
Bax Level
Ambient Eavironment

HEF: WICS-2-071-0097 onit veturned from Kad,
{+28V}.

fause:
AIH to J1-9,

Lorrachbive Ackipn: Wiring of shut1la harness
prganization. Failure analysis performed aad
SAH ONA. AR board-failure analysis indlcated
changed. §V1, 3, 412, OR3, (A6, and RS} wers

TOR - WB024 ~ Log #0530 - TWC 5/H DB7-507
dcceptance Test Failure
Hos |ewel

Thermal Weg — Hot Envicronment.
TWE deawing axcessive currenk, 3 1.DA,

Cause:

DEscriphigu:

Incarreck wiring of shultla craft harnass,

Capacitor (10 on the &6 board was fouod Lo be shorted.

Power was applied to Wrong pins.

put +8% to Ji-10 and

to be repaired by responsibla
corsective action takan on TVE
the following parts are Lo be
replaced.

Failure occurred at +1259F,

A Targe quancity

of solder tlowed inside (rom slesve thru header.

Corrective Actian:

Copatcitur C10 removed & replaced, {random part faijure].



REVISIED 11-3-HG

UMLT WCACLA
SINTTLE CCTV DG MO . AA10_
FrCa MO 2.7.] CRITICAL ITEMS L1S| P294821-503
CALTLCALITY  2/8 SHEET __ a4  OF  _ 9
FAILURE HODE AKD FAILURE EFFECT
CAlSE 0y WD TTEH . boTIONM F FDR ACCEPTAMCE

No cutput sigral to the Walk
HWeither wideo ar synchrgoicalion
inlormation is préseat.

T

Bl - Syne Generator. Clock Divider
Chain 2¥04880--504.

A2 - Camera—Timing Logic 2254B81-501

ad - Sync Formakbter. Video awbput
drive FAY99004-501

gl — Power 000l Swikching
Topnl Yoltage Preregulalors
Oulput Yoltage Refqulators
2204685-501

ar- DC-DC converter. Frimary
peeillator deiver. Secondary
RectifierssFillers 2294866-503

AL- Haster Oscillator 2205527-1

[V ]

Lloss of camera uutﬁul

depicting sceng informa -

tipa wikhin FUY of lens
assembly.

Harst Lose:
Logs of mission
critical video.

EALLURE HIFTGRY

TOR - W2E44 - Log #0462, TV S/H FOO3-502

TOR — WZ2BAD = Lag #0463, VL 5/H FOO3-502
Descripbion: Integratina Testing Failure

Bax Level

Therwal-¥ac Hot Frowironment

Mo wideo frem TYC. #2B wolt corrent 3t 1.5 hmp Jimi€. (30 minutes into therma}
var hot test cycle —IB5YF)
Cause: Short in A7 Tow voltage pawer supply.  (High voltage winding of
transformer] '

clign: Remaved.and veplaced transformer (seat Lo vender For analysis}).
Short due b0 & pin-hole in magnet wire insulativn.
Future ktransformers bo be purchased per ravised spec control drawing ECN CCTY
6401 83028 .

IR - W2T4D — Log sG86 = TYD 5/N 008-5H42

[escripbion: Fre—Lannch Test Failuore

By Lavel

tmhient Envirsmeent
REF: WICS5-2-01-Dd97 wnit returned from K50,  Power was applied to wrong pins.
1+2HV) .
Capap: Inforrect wiring of shuttle craft harpess, put +28¥ to J1-10 and
ATH to J31-9.
Correcidve Bcbion: Wiring of shubile harness e be repaived by responsible
organizaktion., Failure analysis parfarmed and corvective action taken on TV
544 D0E. &0 boacd-Fallure analysis indicated the falluawing parts are La be
changed. G1, 93, (12, CR3, CR6, and REI were replaced.

Ll — WB024 - Log #0530 - W0 5/H 0OI-502
seviptian;  Acceplance lest Failure

Hox Laval

Tharawl Yac - Hot Environseot .

TUC drawming escBsh1vE Lurrent, »1.94. Failure accurred at +125"F.

Cauye: Capacitor CIF on the Ab bogrd wag Found €0 be sharted.

f large gquantily
of solder flowed inside lrowm sleeve theo header.

Cgrrective Actinn: Capacitor CW) removed & replaced, [random part Failure),
Z=4a =
Pl oV IR VN



REVISIED 11-3-86

FHER WY _ 2. 0.1

CRITICACTTY 2ie

NIT  TVCACER

SHUVILE LCTV oHG RO FrOA8 15

" TATLURE RODF AHD

CasC

FAILUKE EFFEET
QK bWl JTEM

In autput sigral to the VS,
deiLher videa ar synchronization
mfgroalion is prasenk.

YL
i -

Sync Gengratur.  Cloeck Divider
Chatn 22048005404,
Canera-Timing Lagic ZZ94R81-501
Sync farmatter. Video ontput
drive F234804-507

Power On/OFF Suitchin?

Inpul ¥ohiage Preregulalars
Ouiput VWoltage Regulaturs

2 ¢49a865-501

oC-0C converier. Primary
pecillator driver. Secondery
Feclitiers/Filtors 2284A86-503
Masher Osciliatar 2295587-1

Loss of coaméra putpot
depicting scene informa—
tlen within FOU of Jens
assanbly.

A5E:
Loss of wissian
critical video-

. CRITiCAL ITEMS LIST 2294R21-5p3
SLEET gg_ ofF  __ 9
BATIOMALE FOR ACCEPTAMCE
FAILUEE HISTORY
DA — WEA23 — Log #5580 - TYL  S/AN 032-hil
11771 - Log #5660 — TWE 5/ 040502
¥1771 — Log #5660 — TWC SN DG2-502
Y1711 - Log #5668 — VL W M-502
Y1770 - Log #5667 - TVC 54N D14-502
T1770 - Lag #9567 — TVL 5/W DID-502
Y12H - Leg #6568 - WL S/H D17-502
KIZ2G - Leg #5786 - TVC  5/W D20-502
Lescription: FYight Failure, Spacecraft Level

BHE TV Camera circuil- breaker popped open during Flipht mission 5TS-1.

Lauac:

Larre

Camera Yaw veltage supply hés ervatic syncronisaiion mede at Tow
lomperature.

A11 flighi cameras were returned wnder CCA3S for yework
and relest to BOW C-18B1. ECN (C-1881) to the Tow voltage powar supplies
¢liminates the erratic syncronizatien problem, TWLC group pert no. has been
thanged from 2234819-502 Lo 504 to denpbe cameras that centain low vl iage
powdr supply wadification.

(U = Y1771 — Lag #0570 — TVC 5/H DAB-502

Descriglian:

Fliyht Failure

Spacecraft Level {ST5-3)

TWC not Synchronized for aqprnxiwate1y 3 minutes.

Thisi prablem occurad ab Co

d temperalure.

$ynchronization was regained at 290

Coyse: Loss of phase lock due 18 thermal assymetry of the 4.88 HH:z Phase
detectnr.

Cyrrective Arkign:

healer and sync wodificalions (ECM CCT 838) Lo 23l

CCA 39 has heen )ssued directln? RCA to incorperdle the
I

ight camera's. W 004

was modified acrordingly. TWC group number has been vpdated from grouwp 502 ta S0b.

TOR — Y1700 — Lag w576 - TVD 5/H Di4-502

Descriptian:

Flight Failure [575-13}

Spacecraft Level

10K was cpened tn Follow relay K1 - contacks 5 and B Failure oa ars'y
2344805501 54N FOIR.
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REVISIED 11-1-8a

FHEA HO. 2.2,

CRITICALITY £
© tALIURE HODE RMD

CARISE

FATLURE EFFECT —

OH ENG TTEH

SHUTTLE OCTW

CRITICAL TPEMS LISI

UNIT _ JVL/CiA T
BWG N, 2294819-50k, 5045

_ SRRl
SHEET __ B oF 9 _

Ho output signail ta the WU,
Hoither viden or synchronizakbion
informatian is present.

W '

glc- Lynr Generdtor. Llork Divider
Chain Z2&94880-504.

b — Camara=Timing Logic 2204881-h01

A1 — g Furmalter. Video gulput
arive 2204084-503

g - Pawer OnfOEf Swikching
Topul Voltaga Preregulalors
Oubpul Wollage Regulators
2204R85-5D1

Bf= DC-0C converter. Frimary
pscillator driver. Secondary
RacLifiers/Filters 2294BBE-50%

AM3— Hasler Oucillator 2285527 1

G319

Loss of camera outpub
depiciing scens infForma-
Lion within FOV of Tens
assenbty.

Horst Cgse:
Loss of missian
critical videa.

FAILURE H1SIOBY

TOR - B-352) — Lag #1165 - TV S/N DiA-5D5

Pescriplion: Acceptance Test Failure

Bax Level

Thermal Vac - Hot Enwironwanl

AATIEMALE. FOR ALCEPTANCE

Exceszive supply turrent, lost a)1 BiRscamera lights angd putput video snformation.

Causg: Shorted copaciter €14 an AS hoard.

C14 renwwed and replaced with new capacitor. Producl asswrance

1ab could ot Find a cowse for shorted cap.

{onsidered random faijure.

IRapart & ARIZIN)



FHEA HO. £..1 -

RKEVIZED 10-14-86

CRITICALITY £rZ c—

LNLT YoACs
SHUTTRE CCTv OWG NI 229419506, 904/
CAITICAL [TEMS LIST S204831-503

SHEEF b aF 9

TYAILURE WOUE AKD

LAUSE

FATLURE EFFECT
ar EMD JVEH

RATIOMALE FOR ACCEFTANCE

o nutput signal ta the ¥5dl.
deither wid2o or synchronizatien
inlnreatian is present.

Ly
il -

Y
34 -

AL -

[
e
|

13-

Sync Gemerater. (lock Divider
Lhain 2294800-5a,
Camera-Timing Lagic Z204081-5M1
Syne Farmattee, Widea outpuk
diiwe 22996864-501

Puwer NnsOfF Swi l'.r.'hil'i?

Input Yoltage Prerequletors
Outpuet Vallage Regulalors
2294845-541

ODCOL ecanverber. Primary

vl 1lalor driver. SaconDary
kecLifiers/Filters 229906500
masLer Qacillator 2295527-1

Lass of camera output
dapicting scana infarma-
Lisn within FOW af Yens
assanbly.

Worst Lasg!
Inss af miscion
rritical widen.

CPEHATIOMAL FFFECTS
Loszs of vidaep. Ppssibla loss ot major mission objectives dua bta loss of RMS caneras

or other required cameras.

CREW ACT DN

IF possible, continue AHS operalions usiag alternative visual cues.

CREM TRAINIHG

Crew shoutd be brained to uwse possible alearnatives to COTY.

BLS 108 CONSTEATHT

Where possible, procedures should be deslygned 5o they can be accompl ished wibhout
Cory.



